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admission and recurrent takotsubo cardiomyopathy with a unique pattern of contraction at
the second admission. The condition manifested as akinesis in the middle portion of the left
ventricle and hyperkinesis of the apex and base. Our case indicates that recurrent takotsubo
cardiomyopathy can appear as transient midventricular ballooning syndrome, but it remains to
be determined whether both diseases have a tendency to coexist.
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Introduction
Takotsubo cardiomyopathy was ﬁrst described in Japan and
is characterized by acute and transient left ventricular api-
cal ballooning without signiﬁcant coronary artery diseases
[1]. Takotsubo cardiomyopathy has certain characteristic
features, including abrupt onset after psychological or phys-
ical stress, and with low mortality and higher morbidity in
females [2,3]. Recurrence of takotsubo cardiomyopathy is
known to be rare [3].∗ Corresponding author. Tel.: +81 824 65 0101;
fax: +81 824 65 0150.
E-mail address: byouin@miyoshi-central-hospital.jp
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ase history
48-year-old woman was brought to our hospital by ambu-
ance due to sudden onset of chest pain and dyspnea shortly
fter an argument with a co-worker. She had no history of
eart disease and no coronary risk factors. She had hypox-
mia and wet rales. Her blood pressure was 90/60mmHg.
chest X-ray showed marked lung edema with no cardiac
nlargement. An electrocardiograph showed sinus tachycar-
ia (heart rate, 120 beats/min) and deep negative T wave
nd ST depression in I, II, III, aVl, aVf, and V4—6 leads
Fig. 1). Echocardiography showed akinesis with marked bal-
ooning in the middle to apical portion and hyperkinesis
n the basal portion of the left ventricle. Other struc-
ural abnormalities (including left ventricular hypertrophy)
ere not detected. She was admitted and underwent a
ardiac catheterization. Coronary angiography showed nor-
al coronary arteries and left ventriculography showed
kinesis of the left ventricle in a pattern similar to that
evealed by echocardiography (Fig. 2). No pressure gradi-
Published by Elsevier Ireland Ltd. All rights reserved.
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nFigure 1 Serial electrocardiographs at the ﬁrst/s
nt was observed in the outﬂow tract. Biochemical tests
howed normal cardiac enzyme (creatine kinase, creatine
inase MB isoenzyme, and troponin T) and C-reactive protein
evels. Her respiratory status progressively improved after
dministration of dopamine and furosemide and she became
symptomatic approximately 1 week after the admission.
all motion of the left ventricle evaluated by echocardiog-
igure 2 Left ventriculography at the ﬁrst admission (the
pper panels) showed akinesis with marked ballooning in the
iddle to apical portion and hyperkinesis in the basal portion of
he left ventricle. In contrast, left ventriculography at the sec-
nd admission (the lower panels) showed akinesis with marked
allooning in only the middle portion and hyperkinesis in the
asal and apical portions. Arrows indicate the akinetic area.
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aphy progressively improved from the next day and became
ormal at 3 weeks after the admission. She was discharged
weeks after admission without symptoms. Electrocardiog-
aphy at discharge showed mild negative T waves in II, III,
Vf, and V4—6 leads (Fig. 1). We diagnosed this case as takot-
ubo cardiomyopathy caused by typical ballooning of the left
entricle, with normal coronary arteries, sudden onset after
motional stress, and complete resolution of the apical aki-
esis. The patient continued oral administration of calcium
hannel blocker (diltiazem, 200mg/day) for half a year after
ischarge and discontinued regular hospital visits.
One year after the ﬁrst admission, she visited our hospi-
al on foot because of mild chest pain and dyspnea lasting
or 3 h. Interestingly, she felt the symptoms after an argu-
ent with the same co-worker who was the trigger of
he ﬁrst admission. A chest X-ray showed no lung edema.
n electrocardiograph showed deep negative T waves in
, II, III, aVl, aVf, and V3—6 leads (Fig. 1). Biochemical
ests revealed normal cardiac enzyme and C-reactive pro-
ein levels. Her epinephrine level (40 pg/ml) was normal
ut her norepinephrine level (520 pg/ml) was slightly high
blood sampling was performed about 6 h after onset of
he symptoms). Echocardiography showed a unique pattern
f contraction, namely, akinesis in the middle portion of
he left ventricle and hyperkinesis of the apex and base.
he was admitted and underwent a cardiac catheteriza-
ion 6 h after onset of the symptoms. Left ventriculography
howed a unique pattern of contraction similar to that
evealed by echocardiography (Fig. 2). No pressure gradi-
nt was observed in the outﬂow tract. Coronary angiography
howed normal coronary arteries. We subsequently per-
ormed an acetylcholine loading test. Diffuse spasms were
nduced in both the right and left coronary arteries after
nfusion of acetylcholine (50g to the right coronary artery
nd 100g to the left coronary artery), and the coronary
rteries were dilated and normalized after infusion of nitro-
lycerin (Fig. 3). After commencing oral administration of
Recurrent takotsubo cardiomyopathy can appear as transient mi
Figure 3 Coronary angiography at the second admission. Dif-
fuse spasms were induced in both right and left coronary
arteries after an acetylcholine loading test (50g to the right
coronary artery and 100g to the left coronary artery), and the
coronary arteries were dilated and normalized after infusion
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[of nitroglycerin. RCA, right coronary artery; LCA, left coronary
artery; ACH, after the acetylcholine loading test; NTG, after
infusion of nitroglycerin.
calcium channel blocker (diltiazem, 200mg/day), her symp-
toms improved immediately and she became asymptomatic
the next day. She was discharged 7 days after the admission.
Wall motion of the left ventricle, evaluated by echocardiog-
raphy, progressively improved from the next day and became
normal at 7 days after the admission. She continues oral
administration of calcium channel blocker and regular visits
to our hospital, and has remained asymptomatic 3 months
after the second discharge.
Discussion
We report a rare case of recurrent takotsubo cardiomyopa-
thy with a unique pattern of contraction during the second
attack, namely, akinesis in the middle portion of the left
ventricle and hyperkinesis of the apex and base. Although
recurrence of takotsubo cardiomyopathy is known to be rare
[3], there are some reports of recurrent cases showing atyp-
ical patterns of left ventricular contraction. Furthermore,
there are cases similar to the one reported here, in which
good contractions of the apex and base have been observed
during the second attack [4,5]. Transient midventricular bal-
looning syndrome has been described as an atypical form
of takotsubo cardiomyopathy [6] and our case at the sec-
[dventricular ballooning syndrome e143
nd admission can be classiﬁed into this syndrome. Our
ase and other reported cases indicate that recurrent takot-
ubo cardiomyopathy can appear as transient midventricular
yndrome, but it remains to be determined whether both
iseases have a tendency to coexist.
The pathogenetic mechanism of takotsubo cardiomy-
pathy is still unclear. Multivessel epicardial spasm,
icrovascular dysfunction or spasm, acute coronary syn-
rome with reperfusion, impaired fatty acid metabolism,
yocarditis, transient obstruction to the left ventricular
utﬂow and catecholamine-mediated myocardial dysfunc-
ion have all been proposed as potential mechanisms of
akotsubo cardiomyopathy [6]. While it was reported that
atecholamine levels were markedly higher among patients
f takotsubo cardiomyopathy [2], catecholamine levels in
his case were almost normal. This discrepancy can be inter-
reted as the difference of period between the onset of
ymptoms and blood sampling (the patient visited our hos-
ital 3 h after onset of symptoms at the second attack).
lthough multivessel spasms were induced by an acetyl-
holine loading test in this case, it was difﬁcult to make
diagnosis of vasospastic angina due to the lack of angi-
al symptoms such as chest pain at rest. Spasms may act
s a bystander, and the relationship between spasm and
akotsubo cardiomyopathy is unclear. It seems difﬁcult to
ssociate midventricular ballooning and good contraction
f the apex with multivessel spasms from the viewpoint
f the epicardial coronary artery distribution. We started
he administration of calcium channel blocker due to the
ositive results of a spasm-provocation test. However, the
referred drugs, including calcium channel blockers, for
akotsubo cardiomyopathy have yet to be conﬁrmed.
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